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PROBLEM TO BE SOLVED: To 
provide a humidifying device for a fuel 
cell with a combining structure 
securing insulation distance. 
SOLUTION: With the humidifying 
device for the fuel cell provided with an 
inlet end and an outlet end for exhaust 
gas discharged from the fuel cell and 
with a plurality of humidifying units for 
furnishing gas supplied to the fuel cell 
with moisture contained in the exhaust 
gas for humidifying, a first plate ( an 
outside plate 3a) equipped over each 
inlet end of the above plurality of 
humidifying units (hollow fiber 
membrane modules 2) and a second 
plate (an outside plate 4a) equipped 
over each outlet end of the plurality of 
humidifying units are combined by a 
member 6 with insulation performance. 
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♦ NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the humidification equipment for fuel cells which was equipped with the 
inlet-port edge and outlet edge which the exhaust gas discharged from the fuel cell 
frequents, and was equipped with two or more humidification units which give the 
moisture contained in said exhaust gas to the gas supplied by said fuel cell, and 
humidify it Humidification equipment for fuel cells characterized by connecting 
between the 1st plate gone across and prepared in said each inlet-port edge of two or 
more of said humidification units, and the 2nd plate gone across and prepared in said 
each outlet edge of two or more of said humidification units by the member which has 
insulation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the humidification equipment for fuel 
cells equipped with two or more humidification units which have suitable 
discontinuous construction in more detail about the humidification equipment for fuel 
cells which used the hollow fiber. 
[0002] 

[Description of the Prior Art] As humidification equipment which used the hollow fiber 
for the conventional fuel cells, the application for patent No. 10971 [ 2000 to ] is 
known, for example. This humidification equipment 100 is humidification equipment 
with which the whole equipped with two hollow fiber modules 101.101 as shown in 
drawing 5 (a) carried out the configuration of an abbreviation rectangular 
parallelepiped. As shown in drawing 5 (b), conduction of the off-gas which is 
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discharged from a fuel cell to the end face A1 of an opposite hand and which carried 
out humidity is carried out inside a hollow fiber from the end face A2 of housing 101a 
of the hollow fiber module 101 which is a humidification unit. By carrying out 
conduction of the sweep gas (dry air) to the hoop direction of the side face which 
approached the hoop direction of the side face close to the end face A1 of housing 
101a of the hollow fiber module 101 from the open beam hole C at the end face A2 of 
an opposite hand to the open beam hole D on the outside of a hollow fiber It is 
equipment which is made to penetrate a steam to a sweep gas (dry air) side from the 
off^gas side which carried out humidity, humidifies sweep gas (dry air), and supplies 
humidification air to the oxygen pole of a fuel cell. 

[0003] When the hollow fiber module 101 is used for this humidification equipment 100 
by or more at least 2 parallel connection, piping which connects each hollow fiber 
module 101 is needed, and immobilization and the device which carries out a seal are 
needed in piping and the hollow fiber module 101. Moreover, when a piping part and the 
hollow fiber module 101 are assembled, the piping head structure for making it a 
compact is adopted. As shown in drawing 5 (b), this structure prepares the free 
passage hole which connects the hole which carved the hole for a sweep gas path, an 
off-gas path, module maintenance, and module seals by boring processing into head 
blocks HB1 and HB2, and each boring processing hole, and carries out partition 
formation of each path of an off-gas path and a sweep gas path independently. 
[0004] On the other hand, as a technique which carries out unitization of two or more 
hollow fiber modules, the application for patent No. 10974 [ 2000 to ] is known, for 
example. As shown in drawing 6 (a), this humidification equipment 200 arranges two or 
more hollow fiber modules 201 A, 2018, and 201 C in juxtaposition in a case 202, and as 
shown in drawing 6 (b), it serves as a path configuration which allots each sweep gas 
path and an off-gas path In the direction of a right angle an accumulated part to the 
gas stream which flows the inside of a hollow fiber module, and a specification which 
has path opening on the side face of a case 202. 
[0005] 

[Problem(s) to be Solved by the Invention] However, In the humidification equipment 
100 with which the head blocks (gas passageway) HB1 and HB2 installed in the ends 
of two or more hollow fiber modules 101 like the conventional application for patent 
No. 10971 [ 2000 to ] were constructed and built, since gas is usually operated In the 
state of application of pressure, the force in which the relation of a projected net area 
tends to open between heads is added. For this reason, in order to prevent the 
aperture between the heads of ends, as shown in drawing 7 . it has the structure 
which concluded with the screw boss 103,103- and four structural-members 
(specifically metal rod) 102,102- prepared in four corners of the top face of 
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humidification equipment 100. and four corners at the bottom. When a fuel cell 300 is 
operated, the generation water with which hydrogen and oxygen reacted to the 
cathode gas side comes out. Since in the case of the low temperature form fuel cell 
using especially a poly membrane the generated water is discharged from a fuel cell 
300 where water is mixed with a steam together with off-gas, the structure and the 
ground which support the fuel cell 300 through this water may be started (this ground 
is hereafter called "liquid junction"). In order to secure an insulation at this time, in 
the direction of a vertical, other auxiliary machinery containing a fuel cell 300 is 
concluded with the structure through the insulation sheet which floats more 
electrically than the structure, and an insulating color. Moreover, although the short 
circuit in the connection S with the structure shown by drawing 7 can be considered 
when the horizontal insulation from a fuel cell 300 to the structure is taken into 
consideration, piping inserted in Connection S was connected as resin piping, and 
insulation performance is secured. If the distance from a fuel cell 300 to the structure 
is especially defined as the distance for insulation L as a distance which has secured 
insulation performance, since it is hard coming to generate so that distance is fiilly 
secured, liquid junction serves as an important element of liquid Junction evasion of 
the magnitude of this distance for insulation L. The hollow fiber module 101 which is 
the humidification unit of the humidification equipment 100 installed just behind the 
off-gas outlet of a fuel cell had horizontal insulation because the hollow fiber itself is 
an insulating material, and installation of the direction of a vertical was fixed using the 
insulating material, and it has prevented the liquid junction to the direction of a 
vertical. However, since it becomes impossible to use the horizontal distance for 
insulation Lp which humidification equipment 100 has physically from the conductivity 
when it is with metal components for the aperture prevention between heads, as 
described above, the distance for insulation L between the fuel celKhumidification 
equipment-pressure-regulating-valve-structures becomes short, and there is a 
problem of it becoming impossible to fully secure. In addition, the pressure regulating 
valve in drawing 7 is a valve for applying back pressure to piping and the device of the 
upstream of a pressure regulating valve. Moreover, the muffler in drawing 7 is for 
preventing that the noise occurs in the blowdown section, when exhaust gas is 
discharged outside. 

[0006] It is made in order that this invention may solve said problem, and it aims at 
offering the humidification equipment for fuel cells which has the conclusion structure 
where the distance for insulation is securable. 
[0007] 

[Means for Solving the Problem] The humidification equipment for fuel cells 
concerning claim 1 of this invention made in order to solve said technical problem In 
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the humidification equipment for fuel cells which was equipped with the inlet-port 
edge and outlet edge which the exhaust gas discharged from the fuel cell frequents, 
and was equipped with two or more humidification units which give the moisture 
contained in said exhaust gas to the gas supplied by said fuel cell, and humidify it It is 
characterized by connecting between the 1st plate gone across and prepared in said 
each inlet-port edge of two or more of said humidification units, and the 2nd plate 
gone across and prepared in said each outlet edge of two or more of said 
humidification units by the member which has insulation. 

[0008] The humidification equipment for fuel cells with the good insulation between 
the fuel cell-humidification equipment-pressure-regulating-valve-structures is 
obtained by having connected between the 1 st plate gone across and prepared in said 
each inlet-port edge of two or more of said humidification units, and the 2nd plate 
gone across and prepared in said each outlet edge of two or more of said 
humidification units by the member which has insulation. 
[0009] 

[Embodiment of the Invention] One operation gestalt of the humidification equipment 
for fuel cells concerning this invention is explained with reference to drawing 4 from 
drawing 1 , Five hollow fiber modules 2 and 2- which are two or more humidification 
units as the humidification equipment 1 for fuel cells of the 1st operation gestalt is 
shown in drawing 1 , The ends of housing 2a of said five hollow fiber modules 2 and 2-, 
and 2a- A seal and two head blocks 3 and 4 which held and established the sweep gas 
path and the off^gas path in the interior, the insulating structural member 6 which 
concludes between said two head blocks 3 and 4 through eight bosses 5 for whom it 
was prepared on the outside of a top face and an underside, and 5- since — the body 
is constituted. 

[0010] The hollow fiber module 2 and 2- are carrying out the cylindrical shape, as 
shown in drawing 2 , and the longitudinal direction of 2a and [ housing 2a of the hollow 
fiber module 2 and 2- and ] Inside is filled up with two or more hollow fibers HF. The 
both ends of two or more hollow fibers HF are hardened by resin, and both ends are 
being fixed in housing 2a. Thus, by fixing, it is dividable so that the off-gas which is the 
exhaust gas discharged from the fuel cell which carries out conduction of the inside of 
housing 2a, and the sweep gas (dry air) supplied to a fijel cell may not be mixed. On 
the other hand in the hoop direction near the both ends of housing 2a and 2a- it has 
fixed spacing, respectively, and two or more holes are prepared. 
[0011] Head blocks 3 and 4 are both the products made from plastics, the whole is 
carrying out the abbreviation rectangle and a configuration is manufactured by the 
injection-molding method. Inside head blocks 3 and 4, as shown in drawing 2 , partition 
formation of a sweep gas path and the off-gas path is carried out independently. 
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respectively. A head block 3 carries out the laminating of outside plate 3a which is the 
1st plate, medium plate 3b, and the inside plate 3c, and is formed. A head block 4 
carries out the laminating of outside plate 4a which is the 2nd plate, nriedium plate 4b, 
and the inside plate 4c similarly, and is constituted. It is prepared in each top face and 
underside of two outside plates 3a and 4a so that four bosses 5 and 5- may become 
the location of the four-directions symmetry. The seal and support of housing 2a and 
2a- are done in both ends with the medium plates 3b and 4b and the inside plates 3c 
and 4c. 

[0012] Next, the inside of the humidification equipment 1 for fuel cells is explained 
with reference to drawing 2 about the flowing gas flowing. The off-gas introduced into 
humidification equipment 1 from the ofF-gas inlet Oin established in the outside upper 
part of outside plate 3a which is the 1st plate of humidification equipment 1 passes 
along the inside of the hollow fiber HF in housing 2a of the hollow fiber module 2, and is 
discharged from the off-gas exhaust port Oout prepared in the outside upper part of 
outside plate 4a which is the 2nd plate of humidification equipment, on the other hand 

— humidification — equipment — one — the — two — a plate — it is — an outside 

— a plate — four — a — an outside — a lower part — preparing — having had — 
sweep gas — an inlet — Sin — from — humidification — equipment — one — 
introducing — having had — sweep gas (dry air) — a hollow fiber — a module — two 

— housing — two — a — inside — a hollow fiber — HF — an outside — a passage — 
humidification — equipment — the — one — a plate — it is — an outside — a plate 

— three — a — an outside — a lower part — preparing — having had — sweep gas 

— an exhaust port — Sout — from — humidification — air — ****** — discharging 

— having . In addition, the flow of the gas which carries out conduction to the hollow 
fiber module 2 may be passed not with a counterflow but with concurrent. Moreover, 
off-gas and sweep gas may be passed on the outside of a hollow fiber HF, or may be 
passed inside. 

[0013] Next, the conclusion approach in the case of connecting outside plate 3a which 
is the 1st plate of the humidification equipment 1 for fuel cells concerning this 
invention, and outside plate 4a which is the 2nd plate is explained with reference to 
drawing 3 . In addition, drawing 3 shows the mimetic diagram in the case of concluding 
outside plate 3a which is the 1 st plate, and outside plate 4a which is the 2nd plate 
using the insulating structural member 6. It consists of four nut 6c made from four 
spacers 6b of the hollow cylinder form made from four bolt 6a of the insulating 
structural member 6 used for concluding outside plate 3a which is the 1 st plate, and 
outside plate 4a which is the 2nd plate, and the product made from plastics, 6a-. and 
plastics, 6b-, and plastics, and 6c- In addition, although bolt 6a is using 6 angle bolt, it 
may use a stud bolt etc. 
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[0014] How to connect outside plate 3a which is the 1st plate, and outside plate 4a 
which is the 2nd plate using the structural member 6 of these insulation is explained. 

(1) In order to make abbreviation regularity first spacing between outside plate 3a and 
4a, fit in so that it may become [ at the hole of 4 sets (eight pieces) of bosses 5, and 
5~ ] parallel to each other about four spacers 6b and 6b- the longitudinal direction of 
the humidification equipment 1 for fuel cells. 

(2) Next, insertion - Make the thread part which penetrated the hole of spacer 6b 
further and was prepared outside at the edge of bolt 6a from the inside of the hole of 
the boss 5 of another side which counters project, make nut 6c screw in each bolt 6a, 
conclude, and connect, after inserting in four bolt 6a and 6a- from the outside of a 
boss's 5 hole to the inside in order. Thus, the insulation of the whole humidification 
equipment improves by having used conventionally the metal structural member which 
had concluded the 1 st plate and the 2nd plate of the humidification equipment for fuel 
cells as the structural member made from plastics which has insulation. 

[001 5] As an ingredient of the structural member which has the insulation used for 
concluding the 1 st plate and the 2nd plate of the humidification equipment 1 for fuel 
cells. Nylon 66, PC (polycarbonate) and PPS (polyphenylene sulfide), PEEK (polyether 
ether ketone), etc. which are called engineering plastics can be used. The dielectric 
strength of these resin is 1 3.4-1 8.5kV/mm. and the range of 5.6-9.3kg /of tensile 
strength is [ mm ] 2. Moreover, in order to strengthen tensile strength of a structural 
member more, the plastics strengthened with the insulating bolt and glass fiber which 
combined the sleeve of a glass cross epoxy resin plate and PTFE (fluororesin), or a 
silica may be used. In order to strengthen tensile strength of a structural member 
furthermore, the structural member which performed coating of resin may be used for 
the front face of SS material. Moreover, in order to make tensile strength stronger 
than said SS material and to ensure an insulation, the structural member made from 
the ceramics may be used. Thus, if between the 1st plate and the 2nd plate is 
connected using the plastic which is the structural member which has insulation, the 
longitudinal direction (horizontal direction of drawing 7 ) of the hollow fiber module 2 
will be equipped with insulation. 

[0016] Next, the conclusion approach in the case of attaching the humidification 
equipment 1 for fuel cells concerning this invention in the metal structures, such as a 
car, using the brackets 7, 8, and 9 which the hole shown in drawing 1 opened is 
explained with reference to drawing 4 . In addition, since conclusion structure is the 
same even if it uses any of three brackets 7, 8. and 9, drawing 4 shows the conclusion 
approach in the case of attaching in the metal structure 24 using a bracket 7. The 
body consists of the sleeve 21 by which the structural member used when attaching 
the humidification equipment 1 for fuel cells concerning this invention in the metal 
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structure 24 using the bracket 7 which the hole shown in drawing 1 opened is fitted in 
a bolt 20 and said bolt 20, a washer 22, a bracket 7, a member 23 of the shape of an 
insulating cylinder, and the metal structure 24 concluded with said bolt 20. 
[0017] A bolt 20 is metal and is 6 angle bolt which has external thread part 20a in a 
point. Sleeves 21 are components made from plastics inserted in and used for the 
periphery of a bolt 20. A sleeve 21 is fitted in from the head side face of a bolt 20 to 
the upper part of external thread part 20a. A washer 22 is a washer made from 
aluminum, and circular hole 22a which can insert in the bolt 20 which fitted the sleeve 
21 in the center section is opening it. When the structure 24 is bound tight with the 
metal bolt 20, a washer 22 is formed in order to make planar pressure low, to bind it 
tight and to strengthen reinforcement A bracket 7 is the support made from the 
plastics for carrying out installation support of the humidifier 1 for fuel cells 
concerning this invention at the structure 24, and circular hole 7a which can insert in 
the bolt 20 which fitted the sleeve 21 in the center section is opening it. The member 
23 of the shape of an insulating cylinder is a member prepared in order to insulate the 
metal bolt 20 and the metal structure 24. It has circular hole 23a which can insert in 
the bolt 20 which fitted in the sleeve 21 in the center of a pars basilaris ossis 
occipitalis of the cylinder-like member 23. External thread part 20a of the metal bolt 
20 and internal thread part 24a to screw are prepared in the metal structure 24. 
[0018] In addition, Nylon 66, PC (polycarbonate) and PPS (polyphenylene sulfide), 
PEEK (polyether ether ketone), etc. which are called above mentioned engineering 
plastics as an ingredient of the sleeve 21 for which a plastic is used among these 
structural members, and the cylinder-like member 23 can be used. 
[001 9] Next, these structural members are used and the conclusion approach of 
attaching the humidification equipment 1 for fuel cells concerning this invention in the 
metal structure 24 using the bracket 7 which circular hole 7a shown in drawing 1 
opened is explained. 

(1) Make the sleeve 21 made from plastics first fit in the metal bolt 20. 

(2) Next, insert in circular hole 22a of a washer 22, circular hole 7a of a bracket 7, 
circular hole 23a of the cylinder-like member 23, and sequence the metal bolt 20 in 
which the sleeve 21 made from plastics was made to fit, and conclude by screwing 
external thread part 20a of the metal bolt 20, and internal thread part 24a of the metal 
structure 24. 

[0020] Thus, between the 1st plate and the 2nd plate is connected using the plastic 
which is the structural member which has insulation, and an insulation is still more 
suitably possible by fixing the whole humidification equipment for fuel cells to the 
metal structure with conclusion structure like drawing 4 through the bracket which 
has insulation. 
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[0021] This invention is not limited to the gestalt of implementation of invention 
explained above, in the range which does not deviate from the technical range of this 
invention, can be changed suitably and can be carried out. For example, although 
considered as the product made from plastics with the gestalt of implementation of 
invention, since insulation is secured as a whole even if it is metal, head blocks 3 and 
4 are good, 
[0022] 

[Effect of the Invention] According to this invention which consists of the above 
configuration and operation, the following effectiveness is done so. The horizontal 
distance for insulation which humidification equipment has physically is securable by 
having made it connect using the plastic which is the structural member which has 
insulation, without using the conventional metal components for between the 1 st plate 
and the 2nd plate. Consequently, the distance for insulation from a fuel cell to the 
structure is fully securable. Therefore, it is hard coming to generate liquid junction. 
Consequently, the humidification equipment for fliel cells which can secure the 
distance for insulation between the fuel celHhumidification 
equipment-pressure-regulating-valve-structures can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing 1 operation gestalt of the humidification 
equipment for fuel cells concerning this invention. 

[Drawing 2] It is drawing for explaining the off-gas into the hollow fiber module of the 
humidification equipment for fuel cells concerning this invention, and the flow of 
sweep gas. 

[Drawing 3] It is a mimetic diagram for explaining the conclusion approach of the 1st 
plate of the humidification equipment for fuel cells, and the 2nd plate concerning this 
invention. 

[Drawing 4] It is a mimetic diagram for explaining the conclusion approach when fixing 
the humidification equipment for fuel cells concerning this invention to the metal 
structures, such as a car, using a bracket. 

[Drawing 5] (a) It is the perspective view of the conventional humidification equipment 
for fuel cells. 

(b) It is a sectional view for explaining the flow of the gas in the conventional 
humidification equipment for fuel cells. 

[Drawing 6] (a) It is the perspective view of other conventional humidification 
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equipments for fuel cells. 

(b) It is a sectional view for explaining the flow of the gas in the humidificatton 
equipment for fuel cells of everything but the former. 

[Drawing 7] It is drawing for explaining the distance for insulation of the conventional 
humidification equipment for fuel cells. 
[Description of Notations] 

1 Humidification Equipment for Fuel Cells 

2 Hollow Fiber Module 
2a Housing 

3 Four Head block 

3a Outside plate (the 1 st plate) 
3b Medium plate 
3c Inside plate 

4a Outside plate (the 2nd plate) 
4b Medium plate 
4c Inside plate 

5 Boss 

6 Insulating Structural Member 
6a Bolt 

6b Spacer 
6c Nut 



[Translation done.] 
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